Description 
Card reader 
Field of the invention 

The invention relates to the design of card readers for cards equipped with memory. 

Background of the invention 

According to the background of the invention, card readers for cards equipped with 
memory are well known so that we do not need to go into more detail here in this 
context. However, to better understand the invention we state that all known card 
readers have a slot equipped with an insertion aperture in which the card equipped 
with memory is inserted. As such cards are used to produce and/or maintain 
operating states of electrical devices, there are contacts within the slot that, when the 
card is inserted in the slot, make contact with the contacts on the card and 
consequently connect the memory of the card with a read and/or write device. This 
allows the corresponding device to only be used when there is information stored in 
the memory of the card. Such cards equipped with memory could be, for example, 
the SIM cards used in mobile communication, without which the user cannot log into 
the network. Such cards equipped with memory are often designed so that not only 
data used to produce and/or maintain operating states is stored in the storage space 
of the memory, but so that there are also memory areas in which the user himself can 
write data. In this context we would like to refer again to the SIM cards used in mobile 
telephones that not only contain the data used to maintain the operating state of 
mobile telephones, but that also can store telephone numbers entered by the user, 
for example. This is especially practical because the user, when using another 
mobile telephone, also has the telephone book stored in the memory of his SIM card 
available when "his" SIM card is inserted. However, due to the standardization of the 
memory in the cards, the memory space provided for use by a user is very limited. 
The memory bottleneck created by the standardization is especially critical because 
more services and/or applications are constantly being created that need the memory 
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space provided on the cards so that they can be used more flexibly. This need can 
be met, for example, by providing at least one other card equipped with memory for 
this purpose that, to increase flexibility, does not necessarily have to be identical to 
the standard card used in the corresponding application. However, due to the fact 
that this other card must function with the card already present, it is the task of the 
invention to specify a method and/or a card reader that prevents invalid states from 
arising when two cards are used. 

Summary of the invention 

This task will be accomplished using the features specified in Claim 1 and Claim 2. 
Advantageous extensions and expansions of the invention can be obtained in Claims 
3 through 9. 

The basic principle common to Claims 1 and 2 is that a specific order is maintained 
when inserting or removing cards from the slots. If in accordance with Claim 1 there 
is a second slot that also has an insertion aperture for inserting another card 
equipped with memory and if there is a closing device on the insertion device of the 
second slot that prevents a second card from being inserted or removed from the 
second slot when there is a card in the first slot, then malfunctions that can arise 
when a first card has already been inserted or logged in by subsequently inserting or 
logging in the second card or by prematurely removing or logging out the second 
card are prevented. This sequence of events is ensured in accordance with Claim 2 
in that there is a monitoring device that does not prevent the insertion of a card in the 
second slot, but that does prevent the logging in of a card inserted in the second slot 
when there is already a card in the first slot and that, when there is a card inserted in 
the second slot, monitors its position in the second slot and logs out the card located 
in the first slot when a change in position is detected. 

Inserting cards into the slots is especially simple when the two slots are arranged one 
over the other and the insertion apertures of the two slots point in the same direction. 

If in accordance with Claim 4 the closing device is a movable cover equipped with a 
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stop base that exposes the insertion aperture of the second slot when in a first 
position and blocks the insertion aperture when in its second position, where the stop 
base prevents the cover from moving when there is a card inserted in the first slot as 
the stop base is seated against the card 13 located in the first slot, then an especially 
inexpensive solution for controlling the insertion procedure exists. 

The card reader is especially user-friendly when, in accordance with Claim 5, there is 
an ejection device in the second slot that pushes the card inserted in the second slot 
out of the insertion aperture when the closing device opens and provides access to 
the insertion device on the second slot. 

The complexity of the ejection device is then very low when, in accordance with 
Claim 6, the ejection device comprises primarily of a mechanism that supplies the 
mechanical energy for ejecting the card inserted in the second slot only after closing 
and/or opening the closing device 24. 

If the card reader is realized in accordance with Claim 7, then no special steps or 
components are required to bring a card placed in the second slot to its end position 
in the slot. On the contrary, in this implementation the card is brought to its end 
position solely by the insertion motion performed by the user. 

If in accordance with Claim 8 a second energy storage device is connected to the 
closing device, and if the card reader Is otherwise designed as specified in Claim 9, 
then it is ensured that the closing motion of the closing device proceeds with the aid 
of the energy stored in the second energy storage device. 

Brief description of the drawings 

The following figures contain the following: 

Fig. 1 Cross-section of a card reader; 

Fig.2 Cross-section of another card reader; 



Fig. 3 Bottom view of a cradle; 

Fig.4 Another diagram according to Fig. 3; 

Fig. 5 Another diagram according to Fig. 3; 

Fig.6 Another diagram according to Fig. 3; 

Fig.7a-c Three diagrams of two fixed ramps and 

Fig.8a-e Five schematic diagrams of a cradle with cover. 



Detailed description of the preferred embodiments of the invention 

A card reader according to the invention will be explained in more detail based on the 
figures. 

Fig. 1 shows part of a housing shell 10 that contains two insertion apertures 1 1.1 and 
11.2. There is a slot 12. Land 12.2 behind each of the two insertion apertures 11,1, 
11.2. 



A card 13.1 equipped with memory 14.1 is inserted in the first slot 12.1. In addition, 
there are spring contacts 15.1 in slot 12.1 that make contact with the contact 
surfaces 16.1 connected to the memory 14.1 of a card 13.1 inserted in the slot 12.1. 

There is also a card 13.2 inserted in the second slot 12.2. As this card 13.2 is a SIM 
card needed to establish and maintain a mobile telephone connection, this card 13.2 
is also equipped with memory 14.2. There are also spring contacts 15,2 mounted in 
the slot 12.2 that make physical contact with the contact surfaces connected to this 
cards memory 14.2 when there is a card 13.2 inserted in this slot 12.2. 
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Each contact spring 15 located in a slot 12.1, 12.2 is connected to a read and/or write 
device 17. The read and/or write device is used to read and/or write information from 
and/or to the memory 14.1 and 14.2. 

In addition, there are two pockets 19.1,1 9.2, 20. 1 , 20.2 on the end 1 8. 1 . 1 8,2 of each 
slot 12.1, 12.2 that are used to mount a monitoring device. In particular, this is 
realized in this example In that there is a light source 21 in each pocket 19 and a 
light-sensitive sensor 22 in each pocket 20, where each of the sensors 22 is 
connected to the read and/or write device 17. 

This monitoring device has the task of monitoring the slots 12 with cards 13 to 
determine if the slots contain cards and to control the login or logout procedure of the 
cards 13. A login procedure is understood to be a procedure in which the memory 14 
of a card 13 exchanges data with the read and/or write device 17 through the 
connection of the contact springs 15 with contact surfaces, while a logout procedure 
terminates the previously existing data exchange between a memory 14 and the read 
and/or write device 17 by disconnecting the existing connection. 

If neither of the slots 12 in a device shown in Fig. 1 contains a card 13 and a card 
13.2 is then inserted in the slot 12.2 in the direction of the arrow P2\ then this card 
13,2 is logged in and the light beam located at the end 18.2 of this slot 12.2 is 
interrupted once the card 13.2, as shown in Fig. 1, has reached its end position in the 
slot 12.2. The contac^sprfngs 15,1 in the slot 12.1 are electrically disconnected from 
the read and/or write device 17 at the same time as the light beam in the slot 12.2 is 
interrupted so that a card 13.1 inserted afterwards in the slot 12.1 in the direction of 
the arrow P2 cannot exchange data anymore with the read and/or write device 17. 

If the two slots 12 contain cards 13 as shown in Fig. 1, then the light beam present in 
the slot 12.1 that is interrupted by the inserted card 13.1 has the task of constantly 
checking the position and presence of the card 13.1. If the card 13,1 is now suddenly 
pulled out of the slot 12.1 in the direction of the arrow P3, then the sensor 22 located 
in the pocket 20,1 detects this and informs the read/write device 17 of this, 
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whereupon the card 13.2 located in the slot 12.2 is immediately logged out. To 
ensure that the card 13.2 located in the slot 12.2 is logged out soon enough before 
the card 13.1 moving out of slot 12.1 is logged out, the contact surfaces 16.1 are to 
be designed to be large enough so that physical contact with the contact springs 15.1 
is only broken after the light beam in the slot 12.1 is not interrupted anymore and the 
card 13.2 is logged off. 

Just for the sake of completeness we would like to point out that the monitoring 
device is not limited to the design shown in the context of Fig. 1 as long as the 
sensor/sensors used ensure that a card 13.1 in the slot 12.1 cannot be logged in a 
when there is a card 13.2 already logged in in the slot 12.2 and that when there are 
two cards 13.1, 13.2 logged in, the first card 13.2 is always logged out before the 
card 13.1 located in the slot 12.1 is logged out. 

In this manner, another example (not shown) can be demonstrated in which the light 
beam found at the end 18,2 of the slot 12.2 in accordance with Fig. 1 is not needed 
when the read and/or write device 17 is modified so that after a login procedure of a 
card 13.2 or after the electrical contact between the memory 14.2 and the read 
and/or writing device 17 is made, the device detects the presence of a card 13.2 and 
disconnects the connection to contact spring 15.1 when the light beam in the slot 
12.1 is interrupted by a card 13.1. 

Fig. 2 shows a mechanical implementation that prevents a card 13.1 from being 
logged on by inserting a card 13.1 in the slot 12.1 when there is already a card 13.2 
located in the slot 12.2, and that prevents a card 13.1 located in and logged in using 
sfot 12.1 from being logged out by pulling it out of slot 12.1 before card 13.2 located 
in and logged in using slot 12.2 is logged out. 

The cross-sectional diagram in Fig. 2 shows a housing shell 10.1, 10.2 that has an 
opening 23. The two slots 12.1 and 12.2 are located behind the opening 23 (in the 
interior of the housing) one over the other, where slot 12.1 contains card 13.1 and 
slot 12.2 contains card 13.2. For the sake of clarity, Fig. 2 does not contain 
representations of the memory in the cards, the contact surfaces and the spring 
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contacts. 

In addition, Fig. 2 also shows a closing device. This closing device is formed mainly 
by a cover 24 whose side panels 24' are mounted on a shaft 25 and that can be 
rotated in the direction of the arrow P4,P4' (see also Fig. 3 for their mounting 
position). The cover 24 also has a cut-out 26, a handle 27 and a stop base 28. If, as 
shown In Fig. 2, the card 13.2 is inserted In slot 12.2 and the handle 27 is seated 
against the housing shell 10.1, then the cover 24 and the card 13.2 block the opening 
23. Because the stop base 28 of the cover 24 is seated against the card 13.2, as can 
clearly be seen in the diagram in Fig. 2, any motion of the cover 24 in the direction of 
the arrow P4, P4' is prevented by the stop base 28 and the handle 27. As the cover 
24 also blocks the insertion aperture 11.1 of the slot 12.1 at the same time, a card 
13.1 located in the slot 12.1 cannot be removed from the slot 12.1. However, if a card 

13.1 located in slot 12.1 is to be removed from this slot, the card 13.2 located in slot 

12.2 must first be completely removed. This must be preceded by the logging out of 
the card 13.2 aS already described above. 

If the card 1 3.2 is pulled out of slot 12.2, then there is no contact surface anymore for 
the stop base 28 so that the cover 24 can be moved downward In the direction of the 
arrow PI (P4) until the handle 27 is seated against the housing shell 10.2. If the 
handle 27 has made contact with the housing shell 10.2, then the cut-out 26 in the 
cover 24 allows access to the insertion aperture tl.1 and the card 13.1 can be 
removed from the slot 12.1 (see also Fig. 8e). 

The design shown in Fig. 2 also prevents a card 13.1 from being inserted In slot 12.1 
after a card 13.2 has been inserted into and logged in using slot 12.2. This is due to 
the fact that the handle 27 of the cover 24 (as shown in Fig. 2) is seated against the 
housing shell 10.1 while blocking the insertion aperture 1 1.1 of slot 12.1 at the same 
time when a card 13.2 has been inserted or logged in. 

The following contains a detailed description of an ejection device for a card 13.1 
located in slot 12.1. 

As can be seen in Fig. 2, the slot 12.1 is formed by a fixed surface 29 and a cradle 
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30 for this purpose. The cradle 30 is connected to the fixed surface 29 and can be 
slid in the direction of ejection and of insertion {P2, P3) of the card 13.1. There is also 
a stop 32 at the end 31 of the cradle 30 that is seated against the card 13.1 inserted 
in slot 12,1 when it has reached its end position in slot 12.1. In addition there is a 
mechanical energy storage device in the form of a spring 33 located between the 
cradle 30 and the fixed surface (not shown in its entirety in Fig, 2). Finally, there is a 
gear 34 on shaft 25 that, together with the shaft 25, can only be rotated in a 
counterclockwise direction P5. 

We would like to point out at this point that the teeth 35 of the gear 34 that have an 
even-numbered ordinal number (35.2, 35.4, 35.6,..,) are wider in the direction the 
shaft axis than the teeth 35 that have an odd-numbered ordinal number (35.1, 35.3, 
. 35.5,...) and that there is a tooth 35 with an odd-numbered ordinal number (35.1, 
^ 35.3, 35.5,...) located between each pair of teeth 35 with an even-numbered ordinal 
: number (35.2, 35,4, 36.6,...). 

^Ilt can clearly be seen in Figs. 3 through 6, which all show a bottom view of the cradle 

30 when looking up from point B in Fig. 2, that the gear 34 is located on a side next 
I'to the cradle 30, that the teeth 35 with odd-numbered ordinal numbers (35,1, 35.3, 
1|35.5,...) are not as wide (in the direction of the cradle 30) as the teeth 34 with even- 
-fiumbered ordinal numbers (35.2, 35.4, 35.6,...) and that there Is a cam 36 on the 
-fcradle 30 that extends in the direction of the gear 34 whose front edge 37 is designed 
to make physical contact with the teeth 35 with even-numbered ordinal numbers 
(35.2, 35.4, 36.6,...) and whose longitudinal edge 38 always remains a short distance 
from the teeth 35 with odd-numbered ordinal numbers (35.1, 35.3, 35,5,..,). 

Fig. 3 shows a state in which the cover 24 is closed (as shown in Fig, 2) and in which 
the slot 12.1 does not contain a card 13.1. In this state the insertion aperture 11.1 is 
in the position Pos. 1 , which is not only shown in Fig. 3 as a dotted line but is also 
shown as such in Figs. 2 and 6. In addition, it can be seen in the diagram in Fig. 3 
that there is a tongue 39 on the cover 24, on the end of which there is a lug 40 that 
extends into the space between two teeth 35 (35.5, 35.6) of gear 34. 
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There are also two fixed ramps 41, 42 located ort the side of the gear 34 that faces 
the cradle 30. The ramps are only shown schematically in Figs. 3 through 6 and will 
be described In more detail In the context of Fig. 7a through c. The diagram In Fig. 7a 
refers to the situation that is also shown in Fig. 3. It can clearly be seen in the 
diagram according to Fig. 7a that there are two ramps 41, 42 arranged one behind 
the other in the direction of rotation P5 of the shaft 25, whereby the steep falling edge 
43.1 of ramp 41 and the base point F2 of the incline 44.2 of ramp 42 are separated 
by an intermediate area 45. It can also be seen in Figs. 7a through c that the ramp 42 
has a flat area 46 that primarily runs parallel to the intermediate area 45. 

If the situation shown in Fig. 3 arises, then, as shown Fig. 7a, the two ramps 41 , 42 
lie exactly between two even-numbered teeth 35.8, 35.10 of gear 34, while the odd- 

Ci numbered tooth 35.9 located between the two even-numbered teeth 35.8, 35.10 Is 

Allocated directly across from the intermediate area 45. 

h^, based on the situation shown in Fig. 3, the cover 24 is now opened in the direction 
njcorresponding to the direction of the arrows PI, P4 shown in Fig. 2, then this opening 

motion will be transferred to the lug 40. However, as the right side of lug 40 (as 
of hown in Fig. 3) is seated against a tooth 35 with an even-numbered ordinal number 
[^§5.6 at this time, the opening motion will be transferred to the gear 35, rotating the 
Clear together with the shaft 25 in the direction of the arrow P5 until the gear 34 
"reaches the position shown in Fig. 4. 

-At"th% same time the gear 34 is rotating, the even-numbered tooth 35.4 (which is 
shown entirely in black in Figs. 3 through 6 to improve recognition of the tooth) 
makes contact with the front edge 37 of the cam 36 and pushes the cam 36 together 
with the cradle 30 in the direction P7 to the position designated in Fig. 4 by Pos.2. 
The spring 33 is loaded while the cradle 30 moves from Pos.1 to Pos.2. 

In addition, the shaft 25 and the gear 34 can be moved in the direction (P6, P6') of 
the shaft axis. The mobility of the gear 34 and the shaft 25 ensures that the rotation 
P5 of the gear 34 is not impeded by the ramps 41, 42, and, based on the position 
shown in Fig. 7a, that the even-numbered tooth 35.10 of the gear 34 can slide along 
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the incline 44. 1 of ramp 41 when the gear 34 and the shaft 25 are moved in the 
direction P6 at the same time. At the same time the rotational motion P5 ends, the 
even-numbered tooth 35.10 of gear 34 meshes with the intermediate area 45 while 
the motion of the gear 34 and the shaft 25 in the direction P6* is being completed so 
that the even-numbered tooth is then seated against the steep falling edge 43.1 of 
ramp 41 with one of its sides (Fig. 7b). The meshing of the tooth with the 
intermediate area 45 is aided in that the motion of the gear 34 and the shaft 25 in the 
direction P6 of the shaft axis is performed while working against a spring force during 
the sliding phase of the even-numbered tooth 35,10 along the incline 44.1. This 
spring force is provided by the tongue 39 (Fig. 3) in our example, which is also bent 
back in the direction P6 of the shaft axis as the even-numbered tooth slides along the 
incline 44.1. 

I If a situation in accordance with Figs. 4 and 7b arises after the cover 24 has been 
I opened (Figs, 2 and 3), then the spring 33 is loaded and the aadle 30 moves to its 
I position Pos.2. In addition, the even-numbered tooth 35.4, which is shown in black 
i| Figs. 3 through 6 to improve its visibility in the diagrams and which has moved the 

cam 36 and the cradle 30 to the position Pos.2 due to the rotation P5, is vertical after 
ythe rotation P5 (Fig. 4). Even when the spring 33 is loaded in the position Pos.2, 
^■there is no danger that the gear 34 will rotate in the opposite direction of rotation P5 
:fafler the cover 24 has been completely opened (Fig. 2) as no force acts in the 
direction of the arrow PI . This is due to the fact that when the cover 24 has been 
completely opened, thereby rotating the gear 34, the even-numbered tooth 35.10 is 
guided over the ramp 41 and once the opening motion has been completed one of its 
sides is seated against the steep falling edge 43.1 of ramp 41 , which prevents the 
rotation against the direction of rotation P5 (Fig, 7b), 

When the position Pos.2 is reached as shown in Fig. 4, then a card 13.1 can be 
inserted in the slot 12.1 through the cut-out 26 in the cover 24 (Fig. 2). The insertion 
of a card is indicated in Fig. 4 by the arrow P2. If the card 13.1 inserted in the slot 
12,1 makes physical contact with the stop 32, then it has reached its end position in 
the slot 12.1 (Fig. 2) and the cover 24 can be closed again. The cover 24 is closed by 
moving the handle 27 upwards in the opposite direction of the arrow PI until it makes 
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contact again with the housing shell 10.1. The tongue 39, together with the lug 40, 
are rotated in the opposite direction of the arrow P5 when the closing motion is 
carried out (Fig. 5). This relationship is indicated in Fig. 2 by the arrow P4\ 

As already explained in the context of Figs. 7a and b, because the tongue 39 can 
move in the direction P6 and the lug 40 also has a bevel 47 on the side facing away 
from the direction of rotation P5 of gear 34, the bevel 47 comes into physical contact 
with an odd-numbered tooth 35.5 (Fig, 4) of the gear 34 during the closing motion, 
thereby bending the tongue 39 slightly in the direction P6 due to the resulting sliding 
of the tooth along the bevel 47. At the same time as the closing motion is completed, 
the lug 40 snaps into place in a space between an even-numbered tooth 35.4 and an 
odd-numbered tooth 35.5 of the gear 34, whereby the side of the lug 40 on which the 

:j bevel 47 is located faces the tooth 35 with the even-numbered ordinal number 35,4. 

iThis relationship is shown in detail in Fig. 5. 

.^If the card 13.1 inserted in slot 12,1 is now to be removed, the user only needs to 
Jtopen the cover 24 in the direction of the arrow Pt (Fig. 2). As already explained 

above, a card 13.2 that was inserted in slot 12.2 must be removed first so that the 
irnotion in the direction of the arrow PI is not impeded by the card 13.2. 

Jf the renewed opening motion is performed in the direction of the arrow P1; P4, then 
^ihis motion is transferred again via the tongue 39 and the lug 40 to the gear 34 and 
the shaft 25, where, based on Fig. 5, the latter two components 25, 34 rotate in the 
direction of the arrow P5. The cam 36, together with the cradle 30, are also moved 
slightly in the direction of the arrow P7 by the new rotation P5 of the shaft 25 and 
gear 34 due to the physical contact existing between the even-numbered tooth 35.4 
(shown in black to improve the clarity of the diagram) of the gear 34 and the front 
edge 37 of the cam 36, In this respect the same basic principles also apply here that 
were discussed above in the context of Fig. 3. As the situation shown in Fig. 7b has 
not changed after reaching the position shown in Fig. 5, the even-numbered tooth 
35.10 located in the intermediate area 45 as shown in Fig. 7b slides over the incline 
44.2 of ramp 42 due to the renewed opening motion PI and the resulting rotation of 
gear 34 in the direction of the arrow P5. The gear 34 and the shaft 25 are moved 
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slightly in the direction P6 at the same time as the face of the even-numbered tooth 
35.10 slides along the incline 44,2. At some point in time the even-numbered gear 
35,4 (shown in black to improve the clarity of the diagram) will not be in physical 
contact with the cam 36 anymore due to the renewed opening motion P1 and due to 
the motions in the direction P6 and P7, This state is primarily reached when, based 
on Fig. 7b, the front of the even-numbered gear 35.10 has reached the flat area 46 
present on the ramp 42 due to the rotation P5. This lack of physical contact between 
the cam 36 and even-numbered gear 35.4 (shown in black to improve the clarity of 
the diagram) allows the spring 33 to contract again, which simultaneously moves the 
cradle 30 in the opposite direction of the arrow P7 back to the position Pos.1 shown 
in Fig. 6. Because a card 13.1 located in the slot 12.1 is seated against the stop 32 of 
the cradle 30 (Fig. 2) when the cradle 30 is in the position Pos.2, moving the cradle 
CI 30 to the position Pos.1 will push the inserted card 13.1 a little bit out of the insertion 
^5 aperture 11,1, where it can be easily grabbed to remove it completely. 

^Uust for the sake of completeness we would like to point out that once the position 

Pos.1 shown in Fig. 6 has been reached, the even-numbered tooth 35.10, which was 
- located between the two ramps 41, 42 before the renewed opening motion PI was 
jijperformed (see Fig. 7b), is pressed again in the direction P6' after passing over the 
J^Jflat area 46 due to the spring action of the tongue 39 already explained above so that 
' Ua situation arises at the end the rotational motion P5 that corresponds to the situation 
"shown in Fig, 7c. 

If the card 13.1 has been completely removed, then the resulting state corresponds 
to that shown in Fig, 3 when the cover 24 is closed again by a closing motion in the 
opposite direction of the arrow PI (Fig. 2) or by a rotation P4' corresponding to the 
explanation stated in the context of Fig. 5. However, the lug 40 snaps into place in 
the space between the even-numbered tooth 35.4 and the odd-numbered tooth 35.3 
of gear 35 after the rotational motion P4' has been completed. 

The opening and closing of the cover 24 will be explained in more detail in the 
following. 
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The cradle 30 is equipped with a sliding tongue 48 (which is only shown in Fig. 3 to 
improve the clarity of the diagrams in Figs. 3 through 6) to make it easier to close the 
cover 24. This sliding tongue 48 has a hoo[< 50 and a pocket 51 on its free end 49 
(Figs. 8a through 8e). In addition, the cover 24 and the side panels 24' can be seen 
in the schematic diagrams in Figs. 8a through 8e. 

In the situation shown in Fig. 8a the cradle 30 is located In the position Pos.1, which 
is also shown in Fig. 3. Additionally, the cover 24 has been opened by a motion P1, 
P4. The latter is indicated in that the cut-out 26 of the cover 24 is in front of the cradle 
30, thereby allowing access to the insertion aperture 11.1. The spring 52 that forms a 
second energy storage device is connected to the cover 24 and has also been 
loaded by the opening motion PI , P4. if no more of the force used to trigger the 
cjopening motion PI, P4 is applied, then the cover 24 a rotates in the direction P4' 
^j(Fig. 6b), whereby the energy for the rotational motion in the direction P4' is supplied 
4jby the spring 52 just loaded. It can cleariy be seen in the diagram shown in Fig. 8b 
f :that the cover 24 blocks the insertion aperture 11.1 again after the rotational motion 
^jn the direction P4' has been completed because the cut-out 26 has now been 
E rotated upwards. 

pAs can be seen in Figs. 8a through 8e, there is a pin 53 on the side panel 24' of the 
rf over 24 that projects slightly into the pocket 51 when in the position shown in Fig. 
'~^a. As the diagrams in Figs. 8a through 8e cleariy show that the pocket 51 is wider 

than the pin 53, then the rotational motion P4' induced by the spring 52 will not be 
"iTindered by the hook 50 when the cradle 30 is located in the position Pos.1 when no 

more force is applied in the direction P1, P4. 

Based on Fig. 8b, if the cover 24 is opened again to insert a card 13.1 (not shown in 
Fig. 8b) by moving it in the direction P1 , P4 and the cut-out 26 is rotated until it is in 
front of the insertion aperture 11.1, then, as already explained in the context of Figs. 
3 and 4, the cradle 30 is moved in the direction P7 to its position Pos.2. While the 
cradle 30 is in motion, pin 53 moves in the direction of the arrow P1, P4. However, as 
the cradle 30 moves away from pin 53 while being moved to the position Pos.2, pin 
53 cannot take its position within the pocket 51 without meeting resistance. To be 
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more precise, when the pin 53 makes contact with the hook 50 that prevents free 
motion during the rotational motion P1, P4 and the motion of the cradle 30 in the 
direction P7, the hook 50 is pushed away by pin 53 in the direction P8. If the 
rotational motion P1, P4 is complete, the spring 52 is loaded and the cover 24 is 
open, then the pin 53 is seated against the hook 50 as shown in Fig. 8c, whereby a 
rotational motion in the opposite direction of the arrow P1 or in the direction of the 
arrow P4' is prevented in spite of the force exerted by the loaded spring 52, This 
state can be used to insert a card 13.1 (not shown in Fig. 8c) in the insertion aperture 
11.1 (indicated by the arrow P2). 

If the card 13.1 is inserted in the direction P2, then the cover 24 can be closed by 
moving it In the direction P4', whereby the course of events already explained in the 
,=.pontext of Fig. 5 is takes place at the same time. As a closing motion P4' performed 
% accordance with Fig. 8c does not lead to any change in the position of the cradle 
j30, the hook 50 is deflected in the direction P8 by the force of the pin 53 acting in the 
Jjqiirection P4', so that, once the resistance of the hook 51 is overcome by pin 53, the 
Wpring 52 finishes the closing motion in the direction P4'. The cover 24 then reaches 
%e position shown In Fig, 8d, 

III the cover 24 is now opened again starting at the position shown in Fig. 8d by 
'moving the cover in the direction P1, P4, then, as explained in the context of Fig. 6, 
We cradle 30 is moved from the position Pos.2 back to Pos.1 and the card 13.1 is 
pushed out of the insertion aperture 11.1. The unhindered mobility of the cradle 30 
required to eject the card 13.1 is not impaired by the pin 53 and the hook 50 as the 
device is synchronized so that the cam 36 (Figs. 3 through 6) is not hindered by a 
tooth 35 with an even-numbered ordinal number 35.4 anymore (see the explanation 
for Fig. 6) once the pin 53 has already overcome the resistance of the hook 50 during 
the rotation in the direction P5. If the opening motion in the direction of the arrow P5 
has been completed, then the result is the situation shown in Fig. 8e. It can clearly be 
seen in this diagram that the card 13.1 (indicated in Fig. 8e by the dotted lines) is 
pushed out of the insertion aperture 11.1 and the cut-out 26 due to the motion of the 
cradle 30 to the position Pos. 1 . If the card 1 3, 1 projects out of the cut-out 26 after the 
opening motion P1, P4 is complete, then a closing motion corresponding to the 
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principles shown in Fig. 8b is prevented in spite of the cradle 30 being in the position 
shown in Fig, 8a. On the contrary, the closing motion in the direction P4* (according 
to Fig. 8b) will only be carried out when the situation shown in Fig. 8a is reached 
again after reaching the position shown in Fig. 8e and the complete removal of the 
card 13.1 from the insertion aperture 11.1 and cut-out 26 because the spring 52, 
which supplied the energy required for the closing motion, can only contract after this 
point in time. 

Just for the sake of completeness we would like to point out that the hook 50 and the 
pin 53 are shown in Figs. 8a through 8e for the sake of clarity without the bevels 
and/or inclines that facilitate proper interaction between them. 



